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Horbata R.M. Efficacy of therapeutic physical culture and hypoxic respiratory techniques in patients with chronic obstructive 
pulmonary disease 
Aim: to determine the effect of therapeutic physical culture in combination with hypoxic respiratory techniques on the level of somatic 
health of patients with chronic obstructive pulmonary disease. 
Material and methods. The level of somatic health was assessed according to the method [4]. The results obtained during the initial 
survey were compared with tabular data with the assignment of a certain number of conditional points for each of the registered 
indicators. The assessment of the integrated indicator - the level of somatic health was carried out taking into account the total number 
of points obtained and the gradation of the level of somatic health to the following functional classes: "low", "below average", 
"medium", "above average", "high". 
Results. To achieve this goal, a study of the level of somatic health in patients who were selected for the experiment. The examination 
was performed in 30 patients. The examination was performed twice - at the beginning of the study and after the use of therapeutic 
physical culture in combination with respiratory techniques. 
Conclusion. After the application of physical therapy, which included: general developmental exercises, therapeutic gymnastics, 
morning hygienic gymnastics, as well as breathing exercises - the number of cases of patients with chronic obstructive pulmonary 
disease decreased. As a result of the obtained results of rehabilitation in patients of the first degree of severity, we observe a significant 
improvement.  
Key words: Chronic obstructive pulmonary disease, therapeutic physical culture, hypoxic respiratory techniques. 
 
Анотація 
Горбата Р.М. Ефективність застосування лікувальної фізичної культури і гіпоксичних дихальних методик у пацієнтів із хронічним 
обструктивним захворюванням легень  
Мета: визначити вплив лікувальної фізичної культури у поєднанні із гіпоксичними  дихальними методиками на рівень 
соматичного здоров'я  хворих із хронічним обструктивним захворюванням легень. 
Матеріал і методи. Рівень соматичного здоров’я оцінювали за методикою [4]. Отримані в ході первинного обстеження 
результати порівнювали з табличними даними з привласненням певної кількості умовних балів за кожний із зареєстрованих  
показників. Оцінку інтегрального показника - рівня соматичного здоров'я проводили з урахуванням сумарної кількості 
отриманих балів і градацією рівня соматичного здоров'я на наступні функціональні класи: “низький”, “нижче середнього”, 
“середній”, “вище середнього”, “високий”. 
Результати. Для досягнення поставленої мети було проведено дослідження рівня соматичного здоров’я у хворих, які були 
відібрані для проведення експерименту. Було проведено обстеження у 30 хворих. Обстеження проводилося двічі – на початку 
дослідження та після застосування лікувальної фізичної культури у поєднанні із дихальними методиками. 
Висновок. Після застосування фізичної терапії що включала: загальнорозвиваючі вправи, лікувальну гімнастику, ранкову 
гігієнічну гімнастику, а також дихальні вправи - зменшилася кількість випадків хворих на  хронічні обструктивні захворювання 
легень. Внаслідок отриманих результатів проведеної реабілітації у пацієнтів першого ступеня тяжкості спостерігаємо суттєве 
покращення.  
Ключові слова: Хронічне обструктивне захворювання легень, лікувальна фізична культура, гіпоксичні дихальні методики. 
 
Аннотация 
Горбата Р.М. Эффективность применения лечебной физической культуры и гипоксических дыхательных методик у пациентов с 
хроническим обструктивным заболеванием легких 
Цель: определить влияние лечебной физической культуры в сочетании с гипоксическими дыхательными методиками на 
уровень соматического здоровья больных с хроническим обструктивным заболеванием легких. 
Материал и методы. Уровень соматического здоровья оценивали по методике [4]. Полученные в ходе первичного 
обследования результаты сравнивали с табличными данными с присвоением определенного количества условных баллов за 
каждый из зарегистрированных показателей. Оценку интегрального показателя - уровня соматического здоровья проводили с 
учетом суммарного количества полученных баллов и градацией уровня соматического здоровья на следующие 
функциональные классы: "низкий", "ниже среднего", "средний", "выше среднего", "высокий". 
Результаты. Для достижения поставленной цели было проведено исследование уровня соматического здоровья у больных, 
которые были отобраны для проведения эксперимента. Было проведено обследование у 30 больных. Обследование 
проводилось дважды - в начале исследования и после применения лечебной физической культуры в сочетании с 
дыхательными методиками. 
Вывод. После применения физической терапии включающей: общеразвивающие упражнения, лечебную гимнастику, 
утреннюю гигиеническую гимнастику, а также дыхательные упражнения - уменьшилось количество случаев больных 
хроническими обструктивными заболеваниями легких. В результате полученных результатов проведенной реабилитации у 
пациентов первой степени тяжести наблюдаем существенное улучшение.  
Ключевые слова: Хроническое обструктивное заболевание легких, лечебная физическая культура, гипоксические дыхательные 
методики 
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In recent years, there has been a tendency to 
reduce the health of patients with chronic obstructive 
pulmonary disease due to the mismatch of their 
motor activity to the needs of the body [1, 2, 3]. It is 
well known that physical activity is aimed at ensuring 
the normal development of physical and mental 
qualities inherent in man, increasing the level of 
functional capabilities of the body, maintaining and 
strengthening health. In addition, the formation of a 
healthy lifestyle through the optimization of physical 
activity is an important way to a responsible attitude 
to your health. In the European region, the term 
"health-enhancing physical activity" is widely used 
[2, 4, 5, 6]. 
According to the Institute for Health 
Promotion Research [4], this definition emphasizes 
the connection between physical activity and health 
and means "any form of physical activity that 
promotes health and enhances functionality, but is 
not is harmful and does not involve undue risk. " 
Currently, the vast majority of patients 
suffering from chronic obstructive pulmonary 
disease have been diagnosed with the first degree of 
severity of chronic obstructive pulmonary disease [7, 
8, 9]. It is determined that this stage is the easiest and 
the patient must undergo a course of physical therapy 
for one month to improve health and complete 
recovery [10, 11, 12]. 
Given the above, proper regulation of the 
level of motor activity of patients will have a positive 
effect on their physical and physiological condition, 
which can be considered as a preventive condition for 
diseases, including chronic obstructive pulmonary 
disease. The study of the proposed assumption is 
promising and relevant. 
 
The Aim: to determine the effect of 
therapeutic physical culture in combination with 
hypoxic respiratory techniques on the level of 
somatic health of patients with chronic obstructive 
pulmonary disease. 
 




The study involved 30 patients with chronic 
obstructive pulmonary disease who were 
hospitalized in the therapeutic department of the city 
clinical hospital №1 in Ivano-Frankivsk, the sample 
of which was based on the analysis of case histories 
from which patients with chronic obstructive 




Patients were recommended to be examined to 
determine such parameters as: vital capacity of the 
lungs, body weight, hand dynamometer / body 
weight, heart rate x blood pressure, recovery time of 




Statistical processing of the obtained results 
was performed using the Windows application 
package - MS Excel 2013. To statistically test the 
hypothesis of the probability of differences between 





The results of the assessment of the level of 
somatic health in men and women are given in table 
1. 
 
Before testing in patients with chronic 
obstructive pulmonary disease, the ratio of body 
weight to height was 389.1 ± 4.16 gˑsm-1, which was 
regarded as "average". On a scale, the value obtained 
was 2.43 ± 1.15 points. In women with chronic 
obstructive pulmonary disease before testing, the 
ratio of body weight to height was 361.3 ± 2.15 gˑsm-
1, which according to the method [4] was regarded as 
"average". On a scale, the value obtained was 2.42 ± 
1.13 points. After training, the average value of this 
indicator in men was 412.3 ± 1.25 (p <0.05) gˑsm-1, 
which was regarded as "above average" and was 
probably higher than the value obtained before 
training (p < 0.05). The mean value of this indicator 
in women after training was 373.1 ± 2.16 gˑsm-1, was 
assessed as "below average" and was probably lower 
than this value before training (p <0.05). 
 The obtained values indicated an increase in 
body weight in patients after application of the 
program (both men and women), which was regarded 
as a positive phenomenon. 
Before testing, observation of patients 
undergoing physical therapy showed that the average 
value of the ratio of vital capacity of the lungs to body 
weight in men was 29.85 ± 3.15 mlˑkg-1, which 
according to the method of assessing the level of 
somatic health [4] was considered as "low". On a 
scale, the value obtained was 1.71 ± 0.03 points. In 
women, before the start of testing, the ratio of vital 
capacity of the lungs to body weight was 35.4 ± 3.12 
mlˑkg-1. 
For two weeks, the patients underwent 
physical therapy, which included general 
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developmental exercises, therapeutic gymnastics, 
morning hygienic gymnastics, and breathing 
exercises lasting 50 minutes a day. To improve the 
quality of classes, patients were asked to perform 
therapeutic exercises at the same time with morning 
hygienic exercises, to use a set of breathing exercises, 
which provided proper and energetic breathing. 
Breathing exercises were used for 8 days: 3 
approaches every day for 32 breaths (break 10 s). 
Based on the values obtained at the beginning of the 
study, patients were offered a method of autogenic 
training, aimed at deep relaxation of the abdominal 
muscles. The combination of these rehabilitation 
measures was aimed at improving the physical 
condition of patients. 
After application of this technique, the 
average value of the ratio of vital capacity of the 
lungs to body weight in men probably increased to 
34.32 ± 1.21 ml 1.2 kg-1 (p <0.05). In women, the 
ratio of vital capacity of the lungs to body weight 
increased to 39.5 ± 2.14 ml 2kg-1, which indicated its 




Results of somatic health assessment in men and women 
 
№ Indicator Healthy men 











Body weight · body 
length-1 
 
gcm-1 390 389,1±4,16 412,3±1,25* 386 361,3±2,15 373,1±2,16* 
points 
- -2,43±1,15 0 - -2,42±1,13 0 
2 
VEG · body weight-1 
 
ml 68 29,85±3,15 34,32±1,21* 57 35,4±3,12 39,5±2,14* 
kg-1 3 1,71±0,03 1,13±0,05 3 1,73±0,03 1,81±0,03 
3 
Dynamometry 
brush · body weight-1 
points 81 71,1±0,13 76,2±0,08 61 56,1±0,11 60,1±0,09 
 3 -1,17±0,03 1,18±0,02 3 -1,18±0,02 1, 19±0,03 
4 
 
Heart rate · APsystolic · 
100-1 
% 
66 63,4±0,03 65,2±0,034* 67 64,3±0,02 65,7±0,09* 
points 
7 -2,72±0,13 5,13 ±0,03* 3 -2,78±0,16 3,15±0,12* 
5 
Recovery time 
heart rate after 
20 squats 
for 30 s 
s 
59 51,8±0,03 57,3±0,02* 56 53,1±0,02 55,0±0,01* 
points 
7 -2,78±0,12 3,45±0,03* 7 -2,46±0,11 5,23±0,02* 
6 
Overall health score (sum of 
points) 
16-18 3,89±0,09 9,85±10,1 16-18 2,78±0,08 8,77±9,1 
Note: * - the probability of the difference: p<0,05 
 
Therefore, after retesting, the value of the 
ratio of vital capacity of the lungs to body weight in 
women and men probably improved, which was 
accompanied by a decrease in shortness of breath (p 
<0,05). 
The results of fixation in men of the ratio of 
the dynamometry of the hand / body weight before 
the survey showed that its values were at the level of 
71.1 ± 0.13%, which according to the method [4] was 
regarded as "average" and on a scale was -1, 17 ± 
0.03 points. In women, the value of this indicator 
before the survey was at the level of 56.1 ± 0.11%, 
which according to the method [4] was regarded as 
"average" and was -1.18 ± 0.02 points. 
 After training, the average value of the ratio 
of hand dynamometry / body weight in men was 76.2 
± 0.08%, which was estimated as "above average" 
and was probably lower than the value obtained 
before training (p <0,05). In women, the ratio of the 
dynamometry of the hand / body weight after training 
was 60.1 ± 0.09%, which was regarded as "above 
average" and indicated that it was close to normal 
values. 
The obtained results testified to their 
approach to normal values in both women and men. 
 The results of the study of the product of 
heart rate on systolic blood pressure showed its value 
in men at 63.4 ± 0.03 beats-1, which was regarded as 
"average", on a scale obtained by the indicator was (-
2.72 ± 0, 13) points. In women, the product of heart 
rate on systolic blood pressure was 64.3 ± 0.02 beats-
1, which indicated its value as "average", on a scale it 
was (-2.78 ± 0.16) points . After the use of physical 
therapy with the inclusion of breathing exercises, the 
value of the product of heart rate and systolic blood 
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pressure in men was 65.2 ± 0.034 beats-1, which was 
regarded as "above average", on a scale obtained the 
value was 5.13 ± 0.03 points. The product of heart 
rate and systolic blood pressure in women also 
increased to 65.7 ± 0.09, which was regarded as 
"above average", on a score scale obtained value was 
3.15 ± 0.12 points. 
Thus, the obtained values indicated an 
increase in the product of heart rate and systolic 
blood pressure and its approach to normal values in 
patients after breathing exercises, which was 
regarded as a positive phenomenon. 
The duration of recovery time of heart rate 
after 20 squats in men was 51.8 ± 0.03 s, which 
according to the method [4] was regarded as "low", 
on a score scale the value was -2.78 ± 0.12 points. In 
women, the recovery time of heart rate after 20 squats 
was 53.1 ± 0.02 s, which was estimated at (-2.46 ± 
0.11) points. The obtained value probably differed 
from the value in almost healthy (p <0.05), which 
justified the difficulty in patients in breathing. Upon 
completion of this technique, patients recorded an 
improvement in physical condition and duration of 
recovery time of heart rate after 20 squats, which in 
men was 57.3 ± 0.02 s, which according to the 
method [4] was regarded as "above average", 
according to the score the scale obtained value was 
probably higher than the value obtained before the 
start of classes (p <0,05). 
Determination of the level of general health 
in patients with chronic obstructive pulmonary 
disease, before starting physical therapy, showed that 
its average value in men was 3.89 ± 0.9 points, and 
in women at ˗ 2.78 ± 0.8 points. The overall 
assessment of men's health according to the method 
[4] after the study was 9.85 ± 10.1 points, for women 




Chronic obstructive pulmonary disease at the 
present stage is one of the important health problems, 
associated with a steady increase in morbidity, 
prevalence, disability and mortality from lung 
diseases. 
The prevalence of COPD in the general 
population is about 1% and increases with age, 
reaching 10% among people 40 years and older. Late 
diagnosis and untimely treatment lead to disability 
and early disability [13, 14, 15]. 
Chronic diseases are prone to progression 
and lead to significant limitations in all components 
of normal human existence, which under certain 
conditions may be more important for the patient 
than the symptoms of the disease [16, 17, 18]. That 
is why quality of life is an important tool in making 
decisions about treatment and recovery of such 
patients. It should be emphasized that this problem is 
beyond the competence of doctors, and requires 
continued supervision of them outside the hospital 
[19, 20, 21]. 
Given the above, the aim of the study was to 
establish the level of somatic health of patients with 
chronic obstructive pulmonary disease. 
Human health is a qualitative characteristic 
consisting of a set of quantitative parameters: 
anthropometric (height, weight, chest volume, 
geometric shape of organs and tissues); physical 
(heart rate, blood pressure, body temperature); 
biochemical (content of chemical elements in the 
body, erythrocytes, leukocytes, hormones, etc.); 
biological (composition of intestinal flora, the 
presence of viral and infectious diseases) and other 
biomarkers [22, 23, 24]. 
For the state of the human body, there is the 
concept of "norm", when the values of the parameters 
fit into a certain range, developed by medical science 
and practice. Deviation of the value from the 
specified range can be a sign and evidence of 
deteriorating health [24, 25]. Externally, the loss of 
health will be expressed in measurable disorders in 
the structures and functions of the body, changes in 
its adaptive capabilities. 
The novelty of the study is the proposal to 
use the results of the level of somatic health to predict 
the content of further rehabilitation interventions, 
based on the goal of improving the level of somatic 
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